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Light and Electron Microscopic Study in Rat Livers Following
Cadmium Chloride Administration

Kwan Kyu Park, M.D., Young Ho Kim, M.S., Kun Young Kwon, M.D. and Eun Sook Chang, M.D.

Department of Pathology, Keimyung University School of Medicine

Moo Ung Chang, Ph. D.

Department of Biology, Y eungnam University

This study was carried out to investigate the light and electron microscopic findings of the
livers of rats after an intraperitoneal injection of cadmium chloride. The Sprague-Dawley rats
were intraperitoneally injected with cadmium chloride dissolved in water, once a day for three
days. These aminals were sacrificed at 1, 3, 8, and 24 hr after the last injection. Control groups
of the rats were also sacrificed in the same manner. The liver was extirpated and examined by
both light and electron microscopy. The results obtained are as follows:

The parenchyma of the liver shows focal neutrophilic infiltration and spotty necrosis. The
hepatocytes show fatty change, ballooning degeneration, swelling of the endoplasmic reticulum
and mitochondria, increased numbers of secondary lysosomes and residual bodies. Focal
karyolytic cells and double nuclei of the hepatocytes are occasionally seen. The terminal he-
patic venules and sinusoids of the liver are congested. The Kupffer cells are increased in num-
ber. Therefore, it can be concluded that the cadmium is directly acted to hepatocytes resulting
in cellular injuries and deposits in the fat droplets of the cytoplasm of the hepatocytes, not Ito
cells as previously suggeted. (Korean J Pathol 1992 ; 26 : 28~39)
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ER: Endoplasmic reticulum
F: Fat droplet

It: Ito cell

KP: Kupffer cell

LC: Liver cell

M: Mitochondria
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N: Neutrophil

Nu: Nucleus

PV: Portal vein

RBC: Red blood cell

SD: Space of Disse
Si: sinusoid
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Fig. 1. The red cell and neutro-
phil are seen within the sinus-
oid of the liver. Adjacent hepa-
tocytes show micro-vesicular
fatty change(TEM, x 5,100).

Fig. 2. The endoplasmic reticu-
lum is dilated and proliferated.
The mitochondria are slightly
enlarged(TEM, x 13,600).
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Fig. 3. Marked increase of
secondary lysosomes(arrow),
and slight swlling of the endo-
plasmic reticulum is found.
The mitochondria is elongated
(TEM, X 13,600).

Fig. 4. The nucleus of the
hepatocyte shows karyolytic
change with irregular contour
of the nuclear membrane and
chromatin. The endoplasmic
reticulum shows marked swel-
ling(TEM, X 20,400).

I @A o Wiyt o] Aldslged #du] Fck(Fig. 4). F9F 24A7bels 99 2750 o
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Fig. 5. Myelin figure-like resi-
dual body(arrow) is extruding
from the hepatocyte. A Kupffer
cell is seen(TEM, x 20,400).

Fig. 6. The Ito cell contains
many fat vacuoles which com-
press the nucleus. Red cells
are seen within the sinusoid
(TEM, x 10,200).
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Fig. 7. Many aggregates of red
blood cells and leukocytes are
seen in the dilated sinusoids
(SEM, x 2,000).

Fig. 8. Dilated space of Disse
contains Ito cell and sinusoid
reveals Kupffer cell and some
red blood cells(SEM, x 6,900).
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Fig. 9. The liver cells show
many fat droplets and some
secondary lysosomes(arrows).
Also noted are Ito cell in the
space of Disse and Kupffer
cells in the dilated sinusoid
(SEM, x 3,000).

Fig. 10. The liver cells show
numerous secondary lysoso-
mes(arrows) and fat droplets.
In the dilated sinusoids reveal
well defined Kupffer cells
(SEM, x 2,700).
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